Expression of type I and III collagen and laminin beta1 after rat sciatic nerve crush injury.
Extracellular matrix changes are thought to be essential to the regeneration of peripheral nerves. The production of this matrix is believed to be regulated by interactions between axons and their supporting cells. In this study matrix production and cell proliferation were studied during rat sciatic nerve regeneration after a crush injury, and compared to that after rat sciatic nerve transection. Expression of proalpha1(I) and proalpha1(III) collagen and laminin beta1 mRNAs was followed in isolated endoneuria by Northern and in situ hybridization both proximally and distally to the site of either a crush injury or transection of rat sciatic nerve up to 18 weeks. Changes in the Schwann cell and fibroblast populations were monitored by morphometric analysis of endoneurial cross-sections immunostained for S-100 protein. The process of axonal regeneration was followed by Bielschowsky's silver staining. A crush injury initially resulted in increased expression of all mRNAs studied in the endoneurial cells. However, with progressing axonal regeneration the amount of collagen mRNAs returned to control levels, whereas the amount of laminin beta1 mRNA in the distal site of the crush remained elevated throughout the study period. The expression of type I collagen mRNA was enhanced after nerve transection injury compared to that after the crush injury. The epineurial fibroblasts actively expressed both type I and III collagen mRNAs after the injury. The proliferation of Schwann cells and the expression of collagen mRNAs are not, at least directly, related to the axonal regeneration. However, the long-lasting and strong expression of laminin beta1 mRNA after a nerve crush injury may be related to good axonal regeneration. The expression of type I collagen in the epineurium may lead to clinically well-recognized epineurial scarring and thus impede axonal regeneration.